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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

LISTING OF CLAIMS 

1 . (Currently Amended) A centrifugal blood pump apparatus comprising: 

a housing having a fluid inlet port and a fluid outlet port; 

a centrifugal pump section including an impeller having a first magnetic 
material therein and rotat i ng rotatable inside said housing to feed a fluid by a 
centrifugal force generated during a rotation thereof; 

an impeller rotational torque generation section for attracting and rotating said 
impeller; 

and a hydrodynamic pressure groove formed at a portion of an inner surface 
of said housing at a rotor - d i spos e d an impeller rotational torque generation section 
side or at a portion of a surface of said impeller at said rotor dispos e d impeller 
rotational torque generation section side, 

said impeller rotating being rotatable without contacting said housing owing to 
an action of said hydrodynamic groove, 

sa i d c e ntr i fugal b l ood pump a pparatus furth e r compris i ng: 

an electromagnet for attracting said first magnetic material of said impeller or 
a second magnetic material provided on said impeller separately from said first 
magnetic material in a direction opposite to a direction in which said impeller 
rotational torque generation section attracts said first magnetic material and helping 
said impeller levitate : and 



Copied from lC -' (>t>1(> or 09, "■ 1 //>()()£) 



Attorney's Docket No. 1018961-000066 
Application No. 10/736,610 
Page 3 



a control mechanism for controlling said impeller rotational torque generating 
section and said electromagnet, said control mechanism starting rotation of said 
impeller rotational torque generating section with said electromagnet attracting said 
impeller thereto at a force not less than a predetermined value . 

2. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 1, wherein said impeller rotational torque generation section has a rotor having 
a magnet for attracting said first magnetic material of said impeller and a motor for 
rotating said rotor; and said hydrodynamic pressure groove formed at the portion of 
an the inner surface of said housing at a rotor-disposed side or the portion of a the 
surface of said impeller at said rotor-disposed side, and said electromagnet fef 
attracting said first magnetic material or a the second magnetic material in a direction 
opposite to the direction in which said magnet of said rotor attracts said first 
magnetic material and h el ping to help said impeller levitate. 

3. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 2, wherein said first magnetic material of said impeller and said magnet of said 
rotor for attracting said first magnetic material cons i st of comprise a plurality of 
permanent magnets respectively; and said permanent magnets of said impeller an4 
sa i d p e rman e nt magn e ts of sa i d rotor are arranged on a c i rcumf e r e nc e r e sp e ct i v el y 
in such a way that in first and second different circumferential arrangements, and 
said permanent magnets of said rotor are arranged in first and second different 
circumferential arrangements, said permanent magnets forming the first 
circumferential arrangement of said permanent magnets of said impeller and the first 
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circumferential arrangement of said permanent magnets of said rotor havo tho sam e 
po l arity, r e sp e ct i v el y facing each other with opposite polarities, said permanent 
magnets forming the second circumferential arrangement of said permanent 
magnets of said impeller and the second circumferential arrangement of said 
permanent magnets of said rotor facing each other with opposite polarities ffill and 
sa i d p e rman e nt magn e ts of said imp elle r and sa i d p e rmanent magn e ts of sa i d rotor 
ar e arrang e d on two diff e r e nt circumf e r e nc e s fac i ng e ach oth e r i n such a way that a 
po l arity of said p o rman o nt magn o ts of sa i d imp elle r arrang e d on ono of said two 
c i rcumf o roncos and a po l ar i ty of said porman o nt magn e ts of sa i d rotor arrang e d on 
th e oth e r of sa i d two c i roumferonoos aro oppos i te to oaoh oth e r . 

4. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 1, wherein said impeller rotational torque generation section has a plurality of 
stator coils, disposed circumferentially to rotate said impeller, for attracting said first 
magnetic material of said impeller of said centrifugal blood pump section; and said 
hydrodynamic pressure groove being formed at the portion of an the inner surface of 
said housing at a stator coil-disposed side or at the portion of a the surface of said 
impeller at said stator coil-disposed side thereof, and said electromagnet fef 
attracting said first magnetic material or a the second magnetic material in a direction 
opposite to the direction in which said stator coils attract said first magnetic material 
and helping said impeller levitate. 

5. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 1 , furth e r compr i sing a wherein the control mechanism[[,]] for controll i ng sa i d 
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i mp el l e r rotationa l torqu e g e n e rat i on s e ct i on and said e l e ctromagn e t, having a 
function of changing changes a degree of an impeller-attracting force of said 
electromagnet according to a rotation speed generated by said impeller rotational 
torque generation section. 

6. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 5, wherein said control mechanism has a funct i on of k ee p i ng maintains a 
constant distance between said impeller and said housing constant by changing a 
the degree of aft the impeller-attracting force of said electromagnet according to the 
a rotation speed generated by said impeller rotational torque generation section. 

7. (Canceled) 

8. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 1 , furth e r compris i ng a wherein the control mechanism[[,]] for contro lli ng said 
motor and sa i d e l e ctromagn e t, hav i ng a rotation start stat e contro l funct i on of start i ng 
a rotat i on of s ai d imp e l le r rotat i onal torqu e g e n e ration s e ct i on w i th said 
ele ctromagnet attract i ng sa i d impo l lor ther e to at a forc e not le ss than a 
pr e d e t e rm i n e d valu e ; and a control function of r e ducing reduces an attractive force 
of said electromagnet to a value less than said predetermined value after said 
impeller rotational torque generation section starts to rotate. 

9. (Currently Amended) A centrifugal blood pump apparatus according to 
claim 5, wherein said control mechanism has a funct i on of monitor i ng monitors 
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electric current of said impeller rotational torque generation section and controls said 
electromagnet by using an electric current value detected by said funct i on of 
mon i tor i ng sa i d ele ctr i c curr e nt of sa i d i mp elle r rotationa l torqu e g e n e rat i on s e ct i on 
control mechanism . 

10. (Original) A centrifugal blood pump apparatus according to claim 1, 
wherein a corner of said hydrodynamic pressure groove is chamfered to allow said 
corner to have a radius of rounding at not less than 0.05 mm. 

1 1 . (Original) A centrifugal blood pump apparatus according to claim 1 , 
wherein said centrifugal blood pump apparatus has a second hydrodynamic 
pressure groove formed at a portion of an inner surface of said housing at a 
electromagnet-disposed side or at a portion of a surface of said impeller at said 
electromagnet-disposed side. 

1 2. (Original) A centrifugal blood pump apparatus according to claim 1 1 , 
wherein a corner of said second hydrodynamic pressure groove is chamfered to 
allow said corner to have a radius of rounding at not less than 0.05 mm. 
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